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280 chickpeas of the ICRISAT core collection grown under control   
  (C) and water restricted (R) conditions in India were investigated  
  for: 
• Grain and haulm yield 
 
• Laboratory fodder quality trait nitrogen (N x 6.25 = crude 
protein) and in vitro organic matter digestibility (IVOMD) by Near 
Infra Red Spectroscopy (NIRS)  
 
• Relationships between laboratory fodder quality traits and grain 
and haulm yield 
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Significant (P<0.0001) cultivars-dependent variations were observed 
in grain yield (C: 𝑥 = 2055, range = 432- 3377 kg/ha; R: 𝑥 = 1557, 
range = 196-2457 kg/ha) and haulm yield (C: 𝑥 = 3205, range = 
1606-5781 kg/ha; R: 𝑥 = 1887, range = 831-3638 kg/ha ). Similarly, 
significant (P<0.0001) variations were observed in key haulm fodder 
quality traits such as protein (C: 𝑥 = 4.2, range = 2.5–11.4%; R: 𝑥 = 
4.7, range = 2.8-10.1%;) and in vitro digestibility (C: 𝑥 = 48.1, range = 
42.5-57.1%; R: : 𝑥 = 50.7, range = 45.4-60.1%; ). Haulm yields and 
grain yields were not significantly associated. 
 
Relationships between fodder quality trait and grain and haulm 
yield are presented in Figure 1 to 4. Haulm protein was inversely 
related to grain yield (C: r=-0.41, P < 0.001; R: r=-0.62, P < 0.001) 
and positively to haulm yield (C: r=0.14, P = 0.017; R: r=0.54, P 
<.0.001). Similarly, haulm in vitro digestibility was inversely related 
to grain yield (C: r=-0.13, P < 0.03; R: r=-0.50, P < 0.001) and 
positively to haulm yield (C: r=0.18, P = 0.002; R: r=0.43, P <.0.001). 
Livestock nutritionally highly significant variations in haulm quantity 
and fodder quality were observed among cultivars. Considerable 
trade-offs exist between haulm fodder traits and grain yield under 
water restriction while haulm fodder traits and haulm were 
significantly positively associated.  
 
Consequently cultivars could be selected for high grain and high 
haulm yield. Furthermore, even where inverse relationships existed, 
many cultivars did deviate substantially from these  overall 
relationships. 
 
Water stress decreased grain and haulm yield, increased haulm 






The demand for livestock fodder increases the value of many cereal 
and legumes crop residues relative to grain and pod prices. Recently 
chickpea haulms have become a marketable commodity in India and 
Ethiopia. Chickpea improvement might need to react to these 
demands, and chickpea haulm quantity and fodder quality and 
possible trade-offs between these and grain yield are key variables to 
consider. 
 
